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COMBINED ACTION AND POTENTIATION OF CLOSTRIDIUM TOXINS

Mltkrobiologichnyy zhurnal A. I. Iltskevych
(Journal of Microbiology),
No 2, 1967 Pages 125-129

Gas Infection as a rule Is a polymicrobic disease in which the
combination of thy two causative agents, Clostridium perfringens and
Clostridium histolyticmz, substantially complicates the clinical pie-
ture and raises the percentage of fatalities £1-6].

Until recently research on microbe associations In gas infection
was conducted mainly in the direction of studying the effect of the asso-
€lating microbes on each other and and the requisite attention was not
devoted to the interaction of their toxins.

It has been established in the literature [7-15 etc.] that when
the toxins of certain species of anaerobes, as well as of the toxins of
these excitants and of particular species of aerobes, operate together
they are seen to become potetitiated.

Among the microbe associations which cause gas gangrene the com-
bined action of the toxins of Cl, perfringens and of Cl. histolyticus Is
the least studied. In view of this we set ourselves the task of study-
ing potentiation of these toxins during their combined action on the
animal organism and under in vitro experimental conditions.

To clarify this phenomenon experiments were conducted on the
effect of Cl. perfringens and Cl. histolyticum toxins on Vte function
of the reticuloendothelial system, as well as on the change in the hemo-
lytic and lethal activity of these toxins when they act together.

The first series of experiments utilized dry C1. perfrine
toxins of the series 16 and 1:10-52 and dry Ci. histolyticum toxin of
series 16 obtained from the Institute of Epidemiology and Microbiology
Imeni M.F. Gamaley with which 18 rabbits and 120 white mice were In-
fected. The toxins and their mixtuea were injected in subtotal doses
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both direcLty after prepdrat ton thereof ind lafter havi,.g been kept in a
therm,istdt at 711 C tor 4i mii. inactivated toxins wcre inlected into
the control animaib.

Blacking action trow subtotal doses of toxins and their mixtures
on cell& ot the reticuloenduLholila system of the liver and spleen was
detected in rabbits and white mice to an almost Identical degree (Table 1).
At the same time a dtfrerence was observed hi the poisonous properties of
the toxins Injected. It was twost pronouncud it thu Cl. histolyticum
toxin and exceeded the analogous action of the reet of the toxins by a
factor of two or three. Fhis is particularly apparent when the toxin
is kept in the therma,stat at 170 C for 45 min. Mixing the toxins of
Ci. perfriigenu and Ci. bistol ticum and then holding them in the thermo-
srat for 45 min causes a tour to sixtold rise in their poisonous proper-
ties over those of atliur toilns, with the exception of CLI pertrjig•enu
and Cl. sept icum.

Besides a study of the effect of Cj. purtringens and C1. histo-
lyticum toxins on the reticuloendotnelial system, research was carried
out on the hemolytic aitd lethal properties or tnese toxtia,. Potentiation
of the toxins of CI,_erfritq&,vn s arid Cl. hthIo_LLt icuni was studied in
in vitro experiments -- 21 beries -- ani in expertiments on 8 rabbits,
10 guinea pigs, arid O07 white mice. t'he exp-ritmenta mdde use both of
the indicated series os dry toxins and the natural toxins uof (L_ plerfrin-
pens strain 21') and CI, oljticuia .train 5. It has bdirn established
that the hlemolytic action of the Cl. ptartrtrigze arid (I j_ histolyttcum
toxins increases substatitially if, after mixing, they are kept in a thermo-
stat for 45 min at 17 0 C (rable I). rhis is corrubora•ed by experiments
with a background dose of each of these two tuxins. ihv hemolysis re-
actions were set up in a volume of 1.5 cc, of which I cc coAmprised the
toxins in a 0.85Y. solution of sodium chloride and 0.5'/., a 5% suspension
of leporine erythrocytes. Holding the toxin of C1. prfTringens at "170 C
for 45 min strengthened its hamolytic properties. This Is especially
apparent when potentiating the toxint, of Cl. p rtringens and C1, histo-
lyticus, where a four to eightfold titttsification was observed.

A rise in hemolytic activity in the potentiation of toxins of
Cl. perfrinuens and CI. histolyticum became evident as increased lethal
action in experiments on animals. This applies in equal measure to
rabbits, guinea pigs, and white mice (Tahle 1II). Analysis of the data
Indicates that the toxinr mentioned IrrLenbitV their lethal properties
w11en they are kept at a temperature of 17 0 C for 45 min. rhis intensi-
fication becomes considerably greater (by a factor of four to eight) if tklq

have been previously mixed and so held before being injected Into the
animels. Similar results were obtained in experiments on rabbits and
guinea pigs.
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LA BU 1. Comparative Data on Effect of Toxins of Causative
Agents of Gas Infeiction on Reticuloondothelial Cells of the

Liver and Spleen
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CO.w~i 7, 5. a2

I- ~~WIWI 0'. 1A 1,iIPd * 9.2 I " .

C.'. perf ring ens hi sticu. V' ~ 7 2 , 1 .4

a>cu 6, 1 2,3
U ,~ ~1iw 12 LV'P!I ~ 7,5 6.8 3,9

0 ,4.- C0.1%ji JIKa(cY38,S 6,9 1 3.4

Ui. ,iafringt'ns Iftw,ld.'a- P.1 *12 I k1c-i~iA ;;,7 7,9 5,4
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4  8,33 5.8

Cl. vp~tcuin i oedemaliens; i,5' 12 I II J644):W, 6 8,5 8
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Key: (a) Toxin name, (b) MLD) (for mice) Injected In animals,

(f) Number of ink in retiouloendothelial cells, (g) Control,
(h) Toxins, (1) Not heat-treated, (j) Heat-treated, (k) Rabbits,

(1) Mice# (in) Liver, (n) Spleen, (o) Toxin mixes



TABLE 1I. Intensification in Hemolytic Properties of
Toxins of Cl. MerfrlIAens and CI. histolyticum When

Kept in Thermostat for 45 min

ri~fr atl pCL• hlstolyticum CI. ler frUni:.nePiCl. hislotlicume .
( ei i Z,)ccpim 16 ~pPi4 I:IU 9cepim 16 2 cod

0,4

0 +
0:2
0,05 --

0.1 -20--

U, i 0-+-

' 0,025 + -

0,3 -+
0,2 ---

0,1

0 ,1)5 t1,05 -4+
0,0.:5 0,025 -+

O,0M2 0,012

Key: (a) Toxins in cc, (b) Not heat-treated,
(c) Heat-treated, (d) Series 1:10, (e) Series 16,

(f) Estimate of hemolytic reaction
In 2 .hr

Conclusions

1. In the combined action of the toxins of C1. porfrinse
and Cl. histolyticun is observed a potentiation of their poisonous
effect, whose strength rises if the toxin mixture Is previously ex-
posed at 37 0 C for 45 min.

2. The potentiation of the toxins, particularly of Cl. per-
frinzens and Cl. histolyticum, makes itself manifest In drastic de-
pression of the absorptive function of the cells of the reticulo-
endothelial system of the liver and spleen and In rise In the hemo-
lytic and lethal activity.

3. Potentiation of the toxins and intensification of their
poisonous properties may explain the severity of the clinical picture
and high percentage of fatalities in gas Infection caused by Clostridium
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TABLE 111. Effect of Potentiation of Cl. per rinWen
and Cl. histolyticum Toxins on Their Lethal Properties

,, C1. 14•I4otld. j.*4•pW4Cia 3aruly4AO )t(uW l
C1. porringens 10. histolliticum, U. pedr'ngen s, ts4 _____ ___ II

11 0 12I !i,2l0,75 0 12

0,75 12
1 V 12 0

,.,75

7~~ ,, 1,2 6i7 12
, 230 1

,1 2 U 1 2
0 5 1

12 12U",25 0,2,5 •12 0 22i
12 2

0,U l U ,.03 12 2 1U

r ,05 uI~ 12 0 12

Key: (a) Toxins in LVLD, (b) Not heat-treated,
(c) Heat-treated, (d) Experimental results,
(a) Infected, (f) Dlid, (g) Lived

perfrinzens and Clostridium histoilticum.
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